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Sir: 

Before examination of the above-identified application, please amend the application as 

follows: 



O IN THE ABSTRACT: 

3= i. 

Please REPLACE the Abstract originally filed with the enclosed Substitute Abstract 
attached hereto. 



IN THE SPECIFICATION: 

Please REPLACE the specification originally filed with the enclosed Substitute 
Specification. 



IN THE CLAIMS: 

Please CANCEL claims 1-26. 
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Please ADD new claims 27-55 in accordance with the following: 

27. (NEW) A method for transmitting program and/or operating information which is 
stored centrally in a communications network and transmitted to a feeder device, to a number 
of decentralized communications devices linked to the feeder device, comprising: 

inserting the program and/or operating information, which is transmitted to the feeder 
device, into broadcast transmission messages ; 

transmitting the broadcast messages to the decentralized communications devices via 
at least one broadcast transmission channel ; and 

matching the program and/or operating information to transmission characteristics of 
the at least one broadcast transmission channel . 

28. (NEW) The method as claimed in claim 27, wherein the program and/or operating 
information is matched in the communications network. 

29. (NEW) The method as claimed in claim 27, wherein the program and/or operating 
information is matched in the feeder device. 

30. (NEW) The method as claimed in claim 27, wherein 

the program and/or operating information which is transmitted to the feeder 
device is temporarily stored in the feeder device, and 

the program and/or operating information which is temporarily stored in the 
feeder device is transmitted to the decentralized communications devices . 

31 . (NEW) The method as claimed in claim 27, wherein the program and/or operating 
information which is transmitted to the decentralized communications devices is stored in the 
decentralized communications devices . 

32. (NEW) The method as claimed in claim 30, wherein the program and/or operating 
information is transmitted via point-to-point connections or via at least one point-to-multipoint 
connection, to the decentralized communications devices . 

33. (NEW) The method as claimed in claim 32, wherein, in the case of a point-to-point 
or point-to-multipoint connection, the program and/or operating information is transmitted via 
one or more parallel user channels. 
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34. (NEW) The method as claimed in claim 30, wherein the temporarily stored program 
and/or operating information is transmitted to the decentralized communications devices by 
broadcast transmission messages which are transmitted to the decentralized communications 
devices via the at least one broadcast transmission channel . 

35. (NEW) The method as claimed in claim 27, wherein the program and/or operating 
information is transmitted to the feeder unit from a network administration unit which is 
arranged centrally in the communications network . 

36. (NEW) The method as claimed in claim 35, wherein transmission of the program 
and/or operating information to the decentralized communications devices is in each case 
controlled by the network administration unit . 

37. (NEW) The method as claimed in claim 27, wherein a control program of the 
program and/or operating information, is stored in the decentralized communications devices 
and then initialized . 

38. (NEW) The method as claimed in claim 35, wherein 

a control program of the program and/or operating information, is stored in the 
decentralized communications devices and then initialized, and 

initialization is controlled by the network administration unit . 

39. (NEW) The method as claimed in claim 37, wherein information which indicates 
initialization of the control program is transmitted from the decentralized communications 
devices to the network administration unit . 

40. (NEW) The method as claimed in claim 27, wherein 

the feeder device comprises at least one feeder network access device and at least one 
feeder network device which are connected to one another via at least one user channel and at 
least one signaling channel. 

41. (NEW) The method as claimed in claim 40, wherein 

the program and/or operating information is temporarily stored in the feeder network 
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access device or in the feeder network device, and 

the program and/or operating information is transmitted from the feeder network device 
to the decentralized communications devices . 

42. (NEW) The method as claimed in claim 40, wherein the program and/or operating 
information is transmitted via the at least one user channel from the feeder network access 
device to the at least one feeder network device . 

43. (NEW) The method as claimed in claim 40, wherein 

the at least one feeder network device and the decentralized communications devices 
are in the form of wireless devices, and 

the decentralized communications devices and the at least one feeder network device 
are connected to one another via a wireless transmission medium which has at least one user 
channel and at least one signaling or broadcast transmission channel . 

44. (NEW) The method as claimed in claim 43, wherein the program and/or operating 
information is temporarily stored in the feeder network device and transmitted from the feeder 
network device to the decentralized, wireless communications devices: 

by the least one user channel in the wireless transmission medium, in each case in the 
course of point-to-point connections or a point-to-multipoint connection, or 

by broadcast transmission messages which are transmitted via the signaling or 
broadcast transmission channel in the wireless transmission medium . 

45. (NEW) The method as claimed in claim 44, wherein the process of setting up the 
point-to-point connections or the point-to-multipoint connection for transmitting the program 
and/or operating information is controlled by a network administration unit, which transmits the 
program and/or operating information to the feeder device . 

46. (NEW) The method as claimed in claim 43, wherein the wireless transmission 
medium is provided by at least one of a TDM-/TDMA transmission method, an FDMA 
transmission method, a CDMA transmission method and an Orthogonal Frequency Division 
Multiplexing transmission method. 

47. (NEW) The method as claimed in claim 46, wherein the wireless devices and the 
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wireless transmission medium are designed 

in accordance with the international DECT Standard ETS 300 175, or 
in accordance with the GSM or UMTS Standard, or 
in accordance with a future mobile radio standard, or 
in accordance with a B-CDMA transmission method. 

48. (NEW) The method as claimed in claim 43, wherein the feeder network access 
device is connected to a higher-level communications network. 

49. (NEW) The method as claimed in claim 27, wherein the program and/or operating 
information is transmitted in a segmented form or in a packet form to the decentralized 
communications devices . 

50. (NEW) The method as claimed in claim 27, wherein the program and/or operating 
q information is transmitted in a compressed form to the decentralized communications devices . 
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51 . (NEW) A communications system having a network administration unit, in which a 
memory is arranged with program and/or operating information stored in it, comprising: 

a feeder device which is connected to the network administration unit, 
p. a transmitter arranged in the network administration unit, to transmit the program and/or 

operating information to the feeder device, 

a plurality of decentralized communications devices linked to the feeder device, and 
memories arranged in the decentralized communications devices to store the program 
and/or operating information, and 

an insertion and transmission unit provided in the feeder device to insert the program 
and/or operating information into broadcast transmission messages and transmit the broadcast 
transmission messages to the decentralized communications devices via at least one broadcast 
transmission channel, 

wherein the transmitter arranged in the network administration unit matches the 
program and/or operating information to the transmission characteristics of the at least one 
broadcast transmission channel . 

52. (NEW) A communications system having a network administration unit, in which a 
memory is arranged with program and/or operating information stored in it, comprising: 
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a feeder device which is connected to the network administration unit, 

a transmitteer arranged in the network administration unit, to transmit the program 

and/or operating information to the feeder device, 

a plurality of decentralized communications devices linked to the feeder device, and 
memories arranged in the decentralized communications devices to store the program 

and/or operating information, wherein 

a buffer is] provided in the feeder device, for temporary storage of the program and/or 

operating information which is transmitted to the feeder device, and 

a transmitter provided in the feeder device to transmit the temporarily stored program 

and/or operating information to the decentralized communications devices . 

53. (NEW) The communications system as claimed in claim 52, wherein the transmitter 
in the feeder device transmits the temporarily stored program and/or operating information to 
the decentralized communications devices : 

in the course of point-to-point connnections or in the course of at least one point-to- 
multipoint connection, or 

by broadcast transmission messages which are transmitted to the decentralized 
communications devices via at least one broadcast transmission channel . 

54. (NEW) The communications system as claimed in claim 53, wherein the feeder 
device comprises at least one feeder network access device and at least one feeder network 
device which are connected to one another via at least one user channel and at least one 
signaling channel. 

55. (NEW) A method for transmitting updating information, comprising: 
matching the updating information to transmission characteristics of a broadcast 

transmission channel; and 

transmitting the updating information to a plurality of decentralized communications 
devices over the broadcast transmission channel. 
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REMARKS 



This Preliminary Amendment is submitted to improve the form of the specification as 
originally-filed. A substitute specification and marked-up copy of the original specification are 
enclosed. No new matter is added to these documents. 

It is respectfully requested that this Preliminary Amendment be entered in the above- 
referenced application. 

If any further fees are required in connection with the filing of this Preliminary 
Amendment, please charge same to our Deposit Account No. 19-3935. 



Respectfully submitted, 



STAAS & HALSEY LLP 




700 Eleventh Street, NW, Suite 500 
Washington, D.C. 20001 
(202) 434-1500 
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SUBSTITUTE ABSTRACT 

Program and/or operating information which is updated and is stored centrally in a 
communications network is transmitted to a feeder device, in which it is temporarily stored, and 
is then transmitted to a number of decentralized communications devices. Alternatively, the 
program information is transmitted to the decentralized communications devices by means of 
broadcast transmission messages, without any temporary storage. This advantageously results 
in a considerable reduction in the time involved in carrying out a software update within the 
communications network. 
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SUBSTITUTE SPECIFICATION 

TITLE OF THE INVENTION 

METHOD OF TRANSMITTING PROGRAM AND/OR OPERATIONAL INFORMATION THAT IS 
CENTRALLY STORED IN A COMMUNICATION NETWORK TO SEVERAL DECENTRALIZED 

COMMUNICATION DEVICE 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application is based on and hereby claims priority to German Application No. 
199 30 170.0 filed on June 30, 1999 in Germany, and PCT Application No. PCT/DEOO/02109 
filed June 28, 2000, the contents of which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] In wireless communications networks, which are based on radio channels, in 
particular in point-to-multipoint radio feeder networks - which are also referred to as "radio in the 
local loop" or "RLL", or "Wireless Local Loop" or "WLL" - a number of decentralized network 
termination units and/or decentralized communications devices which are in the form of network 
termination units are each connected via one or more radio channels to a base station - which 
is also referred to as a "Radio Base Station" or "RBS", or as a "Radio Carrier Station" or "RCS". 
By way of example, the document "DECTIink Radio Access: Where Performance Counts", 
1996, Siemens Aktiengesellschaft and the document "CDMAIink A Winner in any Terrain", 1997, 
Siemens Aktiengesellschaft describe WLL feeder systems which are designed for wireless voice 
and data communication. 

[0003] The feeder systems described in the documents each represent a wireless subscriber 
connection which can be produced in a short time and without major effort, instead of laying 
wire connecting lines. The decentralized, wireless communications units RMT allocated to the 
individual subscribers are each connected via the "radio channel" transmission medium to a 
feeder device, which is connected to a higher-level communications network PSTN, for example 
to the ISDN-oriented landline network ISDN. The wireless radio channels are designed in 
accordance with the DECT Standard or in accordance with the CDMA transmission method. 
The feeder device comprises at least one central feeder network device RBS or RCS, which in 
each case terminates the air interface of the feeder network and represents a base station, and 
at least one feeder network access device RDU, which provides the connection to the higher- 
level communications network. The central feeder network device and the feeder network 
access device are connected to one another via copper lines, optical waveguides or directional 
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radio links. The information to be transmitted is transmitted, for example, based on the HDSL 
transmission technology - High-bit Rate Digital Subscriber Line - at a data transmission rate of 
for example 2 Mbits/s - also referred to as a "2 Mbits/s Link" -, with the HDSL connection 
comprising a number of 64 kbits user channels and a 64 kbits signaling channel which is used 
jointly by all the decentralized communications devices. The signaling information for all the 
decentralized network termination units and decentralized communications devices arranged in 
the radio area of the feeder device is transmitted from the feeder network access device, to the 
central feeder network device via the signaling channel. 

[0004] The feeder network access device is connected to the higher-level ISDN 
communications network via a standardized interface in accordance with the V5.1 or V5.2 
Standard. The feeder network access device is connected via a network administration 
interface to a central network administration device - referred to as an "ONMS 
Q Accesslntegrator" in the cited documents. The network administration interface may, for 

example, be in the form of a Q interface or a QD2 interface. The central network administration 
%j unit provides all the functions for operating the feeder device and for operating the feeder 
£ network, as well as for its administration and maintenance - also referred to as OAM functions 
g; (Operation, Administration, Maintenance). The OAM information required for controlling and 
carrying out the OAM functions is, for example, transmitted using a QD2 protocol via the QD2 
y[ interface, or using an SNMP protocol (Simple Network Management Protocol) via a TMN 
ffl interface (Telecommunications Management Network) or OAM interface to the feeder device. 

p [0005] By way of example, in the case of maintenance processes which need to be carried 

ill 

out current WLL feeder systems, updated operating parameters and operating information, or 
updated versions of control or operating programs, must be transmitted from the centrally 
arranged network administration device via the feeder device to the decentralized 
communications devices which are arranged in the radio area of the feeder device. The 
methods used in current WLL feeder systems - for example CDMALink or DECTLink from the 
Siemens Company - for transmitting updated program and/or operating information - also 
referred to in the following text as software download or software updating - are based on 
purely sequential transmission of the updated information from the central network 
administration device to the individual decentralized communications devices via the feeder 
device. In this case, point-to-point connection is in each case set up from the central network 
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administration device to the respective decentralized communications device to be updated, and 
the current program information is then transmitted via the QD2 interface. 

[0006] The WLL feeder systems have the disadvantage that the transmission capacity which 
can be used for a software download is restricted by a number of capacity constraints - also 
referred to as bottlenecks: 

[0007] The network administration device provides a data transmission rate of 64 kbits/s via 
the QD2 interface for transmitting OAM information and updated program and operating 
information to the feeder network access device. The data transmission rate of the QD2 
interface cannot be increased. 

[0008] In the course of a software download, only the transmission capacity of the 64 kbits/s 
signaling channel in the HDSL connection is available for transmitting the updated information 
from the feeder network access device to the feeder network device. Since all the signaling 
information which occurs at any given time for the decentralized communications devices which 
are arranged in the radio area of the feeder device - also referred to as "IV5 signaling 
information" must be transmitted via this signaling channel - also referred to as the "IV5 C 
channel" in the following text - only a portion of the transmission capacity of the IV5 C channel - 
approximately 5 kbits/s - can be used for a software download. This represents a very major 
capacity constraint for transmitting updated program information from the network administration 
unit to the decentralized communications devices. 

[0009] The program information which is transmitted via the IV5 C channel in the HDSL 
connection to the central feeder network device is then transmitted on the air interface via a 
special OW signaling channel - referred to as the "order wire channel" or "OW channel" in 
DECT link and CDMA link systems - together with the respective up-to-date signaling 
information to the decentralized communications devices. The OW signaling channel uses a 
data transmission rate of 16 kbits/s. 

[0010] A further constraint on the transmission capacity for the purposes of a software 
download is represented by a confirmation mechanism, which is implemented in layer 7 of the 
OSI reference model, for point-to-point connections which pass via the QD2 interface, as a 
result of which the OAM information or program information which is transmitted via the QD2 
interface is segmented. In order to minimize the signaling information originating from the 
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subscribers, the segment size is defined to be 256 bytes, which is also applicable to the 
transmission of program information via the QD2 interface. 

[001 1] With regard to the capacity constraints, the data transmission rate which can be used 
for a software download or for software updating for a point-to-point connection between the 
network administration unit and the respective decentralized communications device is 
restricted to approximately 5 kbits/s. This means that, for software updating, in which, for 
example, program information amounting to 440 bytes of data must be transmitted to each 
decentralized communications device which is arranged in the radio area of the feeder device, 
only 3 to 6 decentralized communications devices can be updated within one hour. Thus, 
assuming a working day of 8 hours, approximately 80 days are required for software updating of 
a WLL feeder system of the full extent, with 1920 connected subscribers. It is thus impossible 
with the previously known methods to supply all the decentralized communications devices in a 
WLL feeder system of the full extent with, for example, an updated software version in an 
acceptable time. In addition, in the case of a software download, the signaling channels of the 
WLL feeder system are permanently overloaded, which has a negative influence on operating 
stability and the performance of the WLL feeder system. 

SUMMARY OF THE INVENTION 

[0012] One aspect of the invention is based on the object of improving the operation and the 
maintenance of a WLL feeder system and, in particular, of improving the transmission of 
updated program and/or operating information to decentralized communications devices which 
are arranged in WLL feeder systems. 

[0013] The major aspect of the method for transmitting program and/or operating information, 
which is stored centrally in a communications network, via at least one feeder device to a 
number of decentralized communications devices which can be connected to the feeder device 
comprises the program and/or operating information transmitted to the feeder device being 
inserted into broadcast transmission messages, which are transmitted via at least one 
broadcast transmission channel to the decentralized communications devices, and being 
transmitted to the decentralized communications devices. The program and/or operating 
information is matched in the communications network or in the feeder device to the 
transmission characteristics of the at least one broadcast transmission channel. 
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[0014] According to one alternative refinement, the program and/or operating information 
which is stored centrally in a communications network is transmitted to the at least one feeder 
device, where it is temporarily stored. The program information which is temporarily stored in 
the at least one feeder unit is then transmitted to the decentralized communications devices. 

[0015] The major advantage of the method is that the time required for transmitting program 
and/or operating information, which is stored centrally in a communications network, to a 
number of decentralized communications devices, which are arranged in the communications 
network, is minimized and, in particular, the technical effort and financial cost involved in 
operation and/or maintenance of the communications network - for example for software 
updating within the communications network - is considerably reduced. 

[0016] The temporarily stored program and/or operating information is advantageously 
transmitted via point-to-point connections or via at least one point-to-multipoint connection to the 
decentralized communications devices . The use of point-to-multipoint connections for 
transmitting the program and/or operating information to the decentralized communications 
devices further reduces the time involved when it is necessary to carry out a software update 
within the communications network. 

[0017] According to one alternative refinement variant, the temporarily stored program and/or 
operating information is transmitted to the decentralized communications devices by broadcast 
transmission messages which are transmitted to the decentralized communications devices via 
at least one broadcast transmission channel, thus minimizing the time involved for a software 
update. 

[0018] According to one advantageous development of the method, the program and/or 
operating information is transmitted to the feeder unit from a network administration unit which is 
arranged centrally in the communications network, in which case the temporarily stored program 
and/or operating information is transmitted to the decentralized communications devices in each 
case controlled by the network administration unit . As a result of this advantageous refinement, 
the network administration unit which is arranged centrally in the communications network 
always has an overview of the decentralized communications devices to which the updated 
program and/or operating information has already been transmitted, and of the decentralized 
communications devices in which the program and operating information based on an obsolete 
software version is still stored. 
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[0019] According to one development of the method, the feeder device comprises at least 
one feeder network access device and at least one feeder network device which is connected to 
them via at least one user channel and at least one signaling channel, in which case the 
program and/or operating information is temporarily stored in the feeder network access device 
or in the feeder network device, and is transmitted from there to the decentralized 
communications devices . The at least one feeder network device and the decentralized 
communications devices are advantageously in the form of wireless devices, in which the 
wireless, decentralized communications devices and the at least one wireless feeder network 
device can be connected to one another via a wireless transmission medium which has at least 
one user channel and at least one signaling or broadcast transmission channel . These 
advantageous developments of the method allow software updating within current wireless 
subscriber access networks and WLL feeder systems requiring a very short time, and which can 
thus be carried out economically. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] These and other objects and advantages of the present invention will become more 
apparent and more readily appreciated from the following description of the preferred 
embodiments, taken in conjunction with the accompanying drawings of which: 

Fig. 1 shows a schematic illustration of the process of a software download in a WLL 
feeder system, controlled by a network administration unit, in which the updated program 
information to be transmitted is temporarily stored in the feeder network access device, and is 
then transmitted via the feeder network device to the decentralized communications devices, 

Fig. 2 shows the process of a software download in a WLL feeder system as shown in 
Fig. 1 , in which the program information to be transmitted is temporarily stored in the feeder 
network device, and is transmitted to the decentralized communications devices by broadcast 
transmission messages, 

Fig. 3 shows the process of a software download in a WLL feeder system as shown in 
Fig. 1 , in which the program information to be transmitted is transmitted to the decentralized 
communications devices by broadcast transmission messages, without being temporarily 
stored, and 

Fig. 4 shows the process of a software download in a WLL feeder system as shown in 
Figure 1 , in which the program information to be transmitted is temporarily stored in the feeder 
network device, and is then transmitted to the decentralized communications devices, controlled 
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by the network administration unit, in the course of point-to-point connections or at least one 
point-to-multipoint connection. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0021] Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings, wherein like 
reference numerals refer to like elements throughout. 

[0022] Fig. 1 shows a block diagram of a wireless WLL feeder system ACCESS, in which a 
number of decentralized, wireless communications devices RNT1...n can be connected via a 
feeder device ZE to a higher-level, for example ISDN-oriented, communications network ISDN. 
The decentralized communications devices RNT1...n may, for example, be in the form of 
wireless network termination devices, to each of which one or more communications terminals 

H which are not illustrated - for example analog telephones (POTS) or personal computers or 

O 

g ISDN terminals - can be connected. Alternatively, the decentralized communications devices 
§=* RNT1 ...n may also be in the form of mobile communications terminals with an integrated 
j* network termination device - also referred to as a "mobile phone". The feeder device ZE 
K comprises a central feeder network device RCS, which represents a base station and by which 
1 ! the wireless, decentralized communications devices RNT1...n can be connected via an air 
O interface and via the wireless transmission medium "radio channel" FK. The feeder network 
SJ. device RCS, the air interface, the radio channel FK and the wireless, decentralized 
u communications devices RNT1 ...n may, for example, be designed in accordance with the DECT, 

GSM or UMTS Standard, or in accordance with a further future mobile radio standard. 

Furthermore, the wireless devices RCS, FK, RNT1...n can be designed using a B-CDMA 

transmission method. 

[0023] The feeder device ZE furthermore comprises a feeder network access device RDU, 
which is connected to the ISDN-oriented communications network ISDN via a V.5.1 or V.5.2 
interface. The central feeder network device RCS can be connected to the feeder network 
access device RDU via one or more connecting lines - for example a copper line or optical 
waveguide- or via a direction radio link. In this exemplary embodiment, the connection between 
the feeder network access device RDU and the feeder network device RCS is in the form of a 
data link HDSL which has, for example, a data transmission rate of 2 Mbits/s - also referred to 
as a "2 Mbits/s link" - via which the information to be transmitted is transmitted in accordance 
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with the HDSL transmission method. The HDSL connection HDSL comprises a number of 
64 kbits/s user channels and one 64 kbits/s signaling channel via which the signaling 
information which is to be transmitted to the decentralized communications devices RNT1...n is 
transmitted. The feeder network access device RDU is connected to a network administration 
unit TMN, which is arranged centrally in the WLL feeder system ACCESS, via a TMN or OAM 
interface, which has a data transmission rate of 64 kbits/s and, for example, is in the form of a 
QD2 interface, and a connecting line - also referred to as a "64 kbits/s QD2 link". The network 
administration unit TMN has a memory MEM arranged in it, in which the program information sw 
is stored, which represents the updated version of a control program. In addition, further 
updated operating information, such as updated tariff information can be stored in the network 
administration unit. 

[0024] Each decentralized communications device RNT1 ...n has a memory MEM arranged in 
it, in each of which the program information in a control program swo is stored, which controls 
the functional and procedural processes for the respective decentralized communications 
device RNT1 ...n. For the exemplary embodiment, it is assumed that the program information 
swo which is stored in the memory MEM in each of the individual decentralized communications 
devices RNT1...n is "obsolete" and should in each case be replaced by the updated program 
information sw which is stored in the memory MEM of the network administration unit TMN. It 
should be noted that the updated program information sw or operating information makes it 
possible to provide additional services or options in the respective decentralized 
communications devices RNT1...n. 

[0025] A buffer store ZM is provided, in the feeder network access device RDU, for 
temporary storage of the program information sw to be transmitted, in order to transmit the 
program information sw, which is stored in the network administration unit TMN, via the feeder 
unit ZE to the decentralized communications units RNT1 ...n. In the case of the software 
download represented by dashed arrows in Figure 1, the program information sw which is 
stored in the memory MEM of the network administration device TMN is transmitted via the QD2 
interface QD2 to the feeder network access device RDU, and is temporarily stored in the buffer 
store ZM. Since, for technical reasons, the data transmission rate - 64 kbits/s - of the QD2 
interface QD2 cannot be increased and is used in other ways for administration of the WLL 
feeder system, transmitting the program information sw once from the network administration 
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unit to the feeder network access device RDU makes effective use of the transmission 
resources provided by the QD2 interface. 

[0026] For the subsequent software download of the temporarily stored program information 
sw' to the individual decentralized communications devices RNT1...n, a separate user channel 
connection, which has a data transmission rate of 64 kbits/s, is in each case set up, controlled 
by the network administration unit TMN, from the feeder network access device RDU and via 
the feeder network device RCS to the respective decentralized communications device 
RNT1 ...n. This data link is advantageously set up as a "silent call", that is to say without any 
alarm tone, to the respective decentralized communications devices RNT1 ...n. Since a 
separate user data channel is used instead of the signaling channel for transmitting the 
temporarily stored program information sw' on the HDSL connection HDSL which is arranged 
between the feeder network access device RDU and the feeder network device RCS, this 
avoids any interference with the signaling information transmitted in the signaling channel of the 
HDSL connection HDSL. In addition to temporary storage of the program information sw, this 
represents a further optimization step in comparison to the known methods for software 
updating. 

[0027] The program information sw' arriving in the feeder network device RCS is then - 
instead of the OW channel - transmitted to the respective decentralized communications 
device RNT1 ...n via a 64 kbits/s user channel connection which is in each case set up via the air 
interface using the "silent call" connection. The program information sw' which is temporarily 
stored in the feeder network access device RDU can advantageously be transmitted in parallel 
via the feeder network device RCS to a number of decentralized communications devices 
RNT1...n at the same time via a number of silent call connections which are set up in parallel - 
and which are also referred to as multicast connections - and are stored in these decentralized 
communications devices RNT1 ...n. The number of "software downloads" which can be carried 
out at the same time in parallel in this way is in this case dependent on the transmission 
capacity of the HDSL connection HDSL, which is arranged between the feeder network access 
device RDU and the feeder network device RCS, and on the transmission capacity of the air 
interface, as well as the number of subscribers who are communicating via the WLL feeder 
system ACCESS. 

[0028] In order to speed up the software download process, with the program information sw 
to be transmitted being segmented as provided in layer 7 of the OSI reference model, the 
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segment size of a data packet can be increased from the previous 256 bytes to, for example, 
24 kbytes. Increasing the segment size of the data packets to be transmitted results in a 
reduction in the signaling information transmitted by the decentralized communications devices 
RNT1...n in the upstream direction while carrying out a software download and, in particular, in a 
reduction in the confirmation information transmitted to the network administration unit TMN. 

[0029] One major advantage of the software download process illustrated in Figure 1 is that 
there is no need for any change to the procedures provided in current WLL feeder systems in 
order to speed up the transmission of the program information sw to be transmitted. The 
software download method illustrated in Figure 1 can thus be used even in already installed 
WLL feeder systems and in decentralized communications devices RNT1...n which have 
already been delivered. The respective connection setting-up process (which is controlled by 
the network administration unit TMN) from the feeder network access device RDU to the 
respective decentralized communications device RNT1...n and the transmission (which is 
controlled by the network administration unit TMN) of the program information sw provide the 
network administration unit TMN with an overview at all times of the decentralized 
communications devices RNT1...n in which the updated program information sw is already 
stored, and of the decentralized communications devices RNT1...n in which control programs 
based on "obsolete" program information swo are still active. 

[0030] Fig. 2 shows a first refinement variant of the software download process illustrated in 
Figure 1 . In contrast to Figure 1 , the buffer store ZM is arranged in the feeder network device 
RCS in the WLL feeder system ACCESS illustrated in Figure 2. In the event of a software 
download - represented by dashed arrows in Figure 2 - the updated program information sw 
which is stored in the network administration unit TMN is transmitted via the QD2 interface QD2 
to the feeder network access device RDU and from there via a 64 kbits/s user channel in the 
HDSL connection HDSL to the feeder network device RCS, and is stored in the buffer store ZM 
in the feeder network device RCS. 

[0031] Since, in this refinement variant, the updated program information sw need be 
transmitted only once from the network administration unit TMN to the feeder network device 
RCS, it should be noted that the program information sw can also be transmitted via other 
transmission channels (which, for example, provide less transmission capacity) in the WLL 
feeder system ACCESS. 
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[0032] The broadcast transmission messages, which are transmitted via a broadcast 
transmission channel from the feeder network device RCS to all the decentralized 
communications devices RNT1...n - and which are also referred to as broadcast methods - are 
used for transmitting the program information sw\ which is stored in the buffer store ZM in the 
feeder network device RCS, to the respective decentralized communications devices RNT1...n. 
By way of example, the slow broadcast channel SBCH can be used for transmitting the updated 
program information sw in the course of the broadcast method. In current WLL feeder 
systems - for example DECIink or TDMAIink from the Siemens Company - the slow broadcast 
channel SBCH is used for transmitting paging information and, for example, for transmitting a 
system time. Those transmission resources which are still free in the slow broadcast channel 
SBCH are, in the case of this refinement variant, used for transmitting program information sw 
to the individual decentralized communications devices RNT1...n by a broadcast method. Since 
no user channels in the air interface which is arranged between the decentralized 
communications devices RNT1...n and the feeder network device RCS are used for transmitting 
the program information sw from the feeder network device RCS to the decentralized 
communications devices RNT1...n, this avoids any additional resource loading on the RLL 
feeder system ACCESS, and reductions in performance caused in this way. 

[0033] The program information sw is advantageously segmented, or subdivided into 
individual data packets and is transmitted a number of times successively via the slow 
broadcast channel SBCH, with the transmitted program information sw being received and 
stored packet-by-packet in the respective decentralized communications devices RNT1...n. Any 
data packets which may be received with errors can be received once again in one of the 
subsequent transmissions of the segmented program information and, provided it is received 
correctly, can be stored in the memory MEM of the respective decentralized communications 
device RNT1...n. The at least one control program which is represented by the stored program 
information sw may, for example, be initialized or started in the course of the broadcast method. 

[0034] The confirmation information which is transmitted from the decentralized 
communications devices RNT1 ...n to the feeder network device RCS and/or to the network 
administration unit TMN, for example relating to the confirmation of successful reception of a 
data packet or relating to successful initialization of the updated program version, can lead to an 
increased number of signaling messages in the upstream direction. In order to avoid the 
decentralized communications devices RNT1...n being flooded with messages, the current 
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program information sw can be transmitted in the described manner in the course of the 
broadcast method via the slow broadcast channel SBCH to the decentralized communications 
devices RNT1...n; the subsequent activation or initialization of the respective current program 
version, which is stored in the memories MEM of the individual decentralized communications 
devices RNT1...n, can advantageously be carried out by the network administration unit TMN by 
silent call connections which are in each case set up specifically to the respective decentralized 
communications units RNT1...n. 

[0035] Fig. 3 shows a refinement variant of the software download process illustrated in Fig. 
2, based on a broadcast method. In contrast to Fig. 2, in the method illustrated in Fig. 3, the 
current program information sw is transmitted from the network administration unit TMN via the 
feeder network access device RDU to the feeder network device RCS without being temporarily 
stored. The program information sw which is transmitted to the feeder network device RCS is 
then inserted, in the course of a broadcast method, into the broadcast transmission messages 
which are transmitted via the slow broadcast channel SBCH, and is then transmitted to the 
respective decentralized communications devices RNT1 ...n - represented by dashed arrows. In 
this case, the data transmission speed and, in particular, the reading of the program information 
sw which is stored in the network administration unit TMN are matched to the data transmission 
rate of the slow broadcast channel SBCH. Such a software download without temporary 
storage in the feeder device ZE of the program information sw to be transmitted can be used, 
for example, if it is impossible to store the transmitted program information sw in the feeder 
network access device RDU or in the feeder network device RCS, for storage space reasons. 
The advantage of this refinement variant is the effective utilization of the transmission capacities 
provided by the "radio channel" transmission medium. In comparison to sequential downloading 
methods - for example by single or multicast connections - the use of a broadcast method 
results in a considerable reduction in the download time required for software updating within 
the entire WLL feeder system ACCESS. For example, 50 000 decentralized communications 
devices RNT1...n can be administered by one network administration unit TMN. The method 
illustrated in Figure 3 allows the software in the decentralized communications devices RNT1...n 
to be updated within a few hours, even with large numbers of subscribers. The time required to 
do this is in this case dependent, for example, on the segment size of the data packets, on the 
nature of the error correction method that is used, and on the quality of the "radio channel" 
transmission medium FK. 
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[0036] Fig. 4 shows a further refinement of the method, in which the program information sw 
to be transmitted from the network administration unit TMN to the respective decentralized 
communications devices RNT1...n is temporarily stored in a buffer store ZM which is arranged 
in the feeder network device RCS. During the software download process, which is represented 
by dashed arrows in Figure 4, the program information sw which is stored in the memory MEM 
in the network administration unit TMN is transmitted via the QD2 interface QD2 to the feeder 
network access device RDU, is transmitted from there via a 64 kbits/s user channel in the HDSL 
connection HDSL to the feeder network device RCS, and is temporarily stored in the buffer 
store ZM. One advantageous feature resulting from the transmission of the program information 
sw by using a 64 kbits/s user channel in the HDSL connection HDSL which is provided between 
the feeder network access device RDU and the feeder network device RCS is that this does not 
make use of any transmission resources in the signaling channel of the HDSL connection 
HDSL, thus avoiding any negative influence on the performance of the WLL feeder system 
ACCESS while carrying out a software download. 

[0037] Since, in this refinement variant, the updated program information sw need be 
transmitted only once from the network administration unit TMN to the feeder network device 
RCS, it should be noted that the program information sw can also be transmitted via other 
transmission channels in the WLL feeder system ACCESS, for example transmission channels 
which provide less transmission capacity. 

[0038] In the refinement variant illustrated in Fig. 4, the program information sw which is 
temporarily stored in the buffer store ZM in the feeder network device RCS is in each case 
transmitted to the individual decentralized communications devices RNT1...n in the course of a 
point-to-point connection - single-cast connection - between the network administration unit 
TMN and the respective decentralized communications device RNT1...n. The process of setting 
up the connection is controlled by the network administration unit TMN. The temporarily stored 
program information sw can advantageously be transmitted at the same time via a number of 
parallel point-to-point connections - multicast connections - to a number of decentralized 
communications devices RNT1...n, thus allowing a further reduction in the time required for 
software updating. 

[0039] The use of the network administration unit TMN to control the transmission of the 
program information sw', which is temporarily stored in the feeder network device RCS, to the 
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individual decentralized communications units RNT1...n can be carried out using two 
transmission variants, which will be described in the following text. 

[0040] According to a first transmission variant, a new service type is provided for a software 
update or for a software download, with a corresponding service type information "software 
download" being defined for current WLL feeder systems ACCESS - for example the CDMAIink 
from the Siemens Company. In order to initiate the specific transmission of the program 
information sw which is temporarily stored in the buffer store ZM in the feeder network device 
RCS to a specific decentralized communications device RNTL.n, the corresponding service 
type information "software download" is transmitted by the network administration unit TMN to 
the feeder network access device RDU. The service type information "software download" 
arriving in the feeder network access device RDU is dealt with in the same way as an incoming 
call, with the service type information "software download", which is transmitted by the network 
administration unit TMN, being identified and being passed on to the feeder network device 
RCS. When the feeder network device RCS receives "software download" service type 
information, corresponding paging information, which indicates a "software download", is 
transmitted to the relevant decentralized communication device RNT1 ...n, for example via a 
broadcast transmission channel or signaling channel. The transmitted paging information 
represents, for example, an instruction to set up a 64 kbits/s data channel connection - also 
referred to as a B-channel - from the respective decentralized communications device RNTL.n 
to the network administration unit TMN. Alternatively, instead of a broadcast transmission 
channel or signaling channel, an already existing OW channel connection can also be used for 
transmitting the paging information from the feeder network device RCS to the relevant 
decentralized communications device RNT1...n. On receiving the paging information which 
indicates a "software download", the decentralized communications device RNT1...n checks 
whether the transmission resources required for the software download are available or, for 
example, are being used by a user channel connection which is currently taking place via the air 
interface. 

[0041] If the transmission resources required for the software download are currently not 
available, the relevant decentralized communications device RNTL.n transmits appropriate 
information, or a negative confirmation, to the network administration unit TMN. In the event of 
a negative confirmation, the software downloading process which is being initiated is 
interrupted, and is started again at some later time. If the resource check by the decentralized 
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communications device RNT1 ...n finds that the transmission resources required for a software 
download are available at that time, information indicating a corresponding positive confirmation 
is transmitted to the network administration unit TMN, and a 64 kbits/s user channel connection 
is then set up, in the form of a "silent call", between the relevant decentralized communications 
device RNT1 ...n and the network administration unit TMN. The feeder network device RCS is in 
this case granted access to the user channel connection which has been set up, in order to 
insert the temporarily stored program information sw\ 

[0042] According to a second transmission variant, there is no need to define a new service 
type in order to carry out a software download. The process of setting up the connection, 
controlled by the network administration unit TMN, between the decentralized communications 
device RNT1...n and the network administration unit TMN for transmitting the updated program 
information sw' which is temporarily stored in the feeder network device RCS is dealt with like 
an outgoing call by the WLL feeder system ACCESS in the second transmission variant. In 
order to initiate the transmission of the program information sw' which is temporarily stored in 
the feeder network device RCS to the respective decentralized communications device 
RNT1...n, the network administration unit TMN transmits information which indicates a software 
download, via the feeder network access device RDU and via the feeder network device RCS, 
to the relevant decentralized communications device RNT1...n. This is done, for example, by 
setting up an OW channel connection to the respective decentralized communications device 
RNT1 ...n, if such a channel has not already been set up as a result of the transmission of 
additional signaling information. 

[0043] After receiving the information which indicates a software download, the relevant 
decentralized communications device RNT1...n checks whether the transmission resources 
which are required for a software download are currently available or, for example, are being 
used by a user channel connection which is currently taking place via the air interface. In the 
situation where the required transmission resources are currently not available, the 
decentralized communications device RNT1...n transmits an appropriate negative 
acknowledgment via the feeder device ZE to the network administration unit TMN. When the 
network administration unit TMN receives a negative confirmation, the software downloading 
process which has been initiated is interrupted by the network administration unit TMN, and is 
started again at some later time. In the situation where the transmission capacities required for 
a software download are currently available, the relevant decentralized communications device 
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RNT1 ...n requests, in the course of a regular connection request - "Call Setup" - a 64 kbits/s 
user channel connection, or a B-channel connection, via the air interface and via the feeder 
device to the network administration unit TMN, in the form of a "silent call". The requested user 
channel connection is set up in such a way that the feeder network device RCS is granted 
access to the user channel connection which has been set up, in order to insert the temporarily 
stored program information sw. 

[0044] After setting up the connection, which is required for the software download, between 
the relevant decentralized communications device RNT1...n and the network administration unit 
TMN using the first or second transmission variant, the program information sw' which is 
temporarily stored in the feeder network device RCS is transmitted in segments, that is to say in 
the form of data packets, in the B-channel connection, via the air interface to the respective 
decentralized communications device RNT1...n, depending on the respectively chosen segment 
size. The relevant decentralized communications device RNT1 ...n uses an error identification 
routine - for example calculation of the checksum - to check the received data packets. If it is 
found that a data packet has been received without any errors, a corresponding confirmation 
message is transmitted to the network administration unit TMN, and the received data packet is 
stored in the memory MEM. The memory MEM which is arranged in the individual 
decentralized communications devices RNT1...n may, for example, be in the form of EPROM. 

^ [0045] The confirmation messages which are produced for data packets which have been 
□ received without any errors are advantageously transmitted to the feeder network device RCS 
via the 64 kbits/s B-channel connection which was set up. Once all the program information sw' 
has been transmitted without any errors to the respective decentralized communications device 
RNT1...n, information which indicates that the software downloading process has been 
successful and has been free of errors is transmitted from the feeder network device RCS to the 
network administration unit TMN, and the B-channel connection set up for this purpose is 
cleared. 

[0046] Once a software updating process has been carried out successfully for a 
decentralized communications device RNT1...n, that is to say once the transmitted program 
information sw has been stored in the memory MEM in the respective decentralized 
communications device RNT1 ...n and once the B-channel connection which was set up for this 
purpose has been cleared, the control program which is represented by the stored program 
information sw is started. This is done, for example, by restarting or resetting the respective 
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decentralized communications device RNT1...n, once the B-channel connection has been 
cleared. Once a restart has been carried out, an appropriate message is advantageously 
transmitted to the network administration unit TMN. When the network administration unit TMN 
receives information which indicates that the respective decentralized communications device 
RNT1...n has been successfully restarted, the software downloading process which was carried 
out for the respective decentralized communications device RNT1...n is regarded as being 
complete. 

[0047] In order to minimize the occurrence of transmission errors during the transmission of 
the data packets from the feeder network device RCS via the air interface to the respective 
decentralized communications device RNT1...n, a forward error correction "FEC" method can 
advantageously be implemented. 

[0048] A further advantage of the refinement variant of the software downloading process 
illustrated in Figure 4 comprises the capability to transmit information which represents, for 
example, the progress of the software downloading process via the bidirectional connection, 
which was set up for the software downloading process, between the respective decentralized 
communications device RNT1 ...n and the network administration unit TMN, from the respective 
decentralized communications device RNT1...n to the network administration device TMN. 

[0049] In order to shorten the time interval which a decentralized communications device 
RNT1...n in each case requires for a software downloading process, the segment size of the 
data packets which are used for transmitting the updated program information sw can 
advantageously be set to the maximum possible value, for example 24 kbytes. 

[0050] In order to further shorten the respective time interval required for a software 
download, the current program information sw is stored in compressed form in the network 
administration unit TMN. An appropriate decompression method must be implemented in the 
respective decentralized communications devices RNT1...n in order to decompress the 
compressed program information sw which is transmitted to the respective decentralized 
communications devices RNT1...n. 

[0051] It should be mentioned that the method can be used for transmitting program and/or 
operating information, which is stored centrally in a communications network, in any type of 
wire-based, wireless, wire-free or cordless communications networks to decentralized 
communications devices connected to them. Thus, for example, settop boxes (RNT1 ...n) which 
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are arranged in a wire-based multimedia communications network can be regularly updated with 
the latest software version with little time required, in the course of OAM functionalities. 

[0052] The invention has been described in detail with particular reference to preferred 
embodiments thereof and examples, but it will be understood that variations and modifications 
can be effected within the spirit and scope of the invention. 
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(57) Abstract: The invention relates to a method of transmitting program and/or operational information (sw) that is centrally stored 
and updated in a communication network (ACCESS). Said information is temporarily stored in an external device (ZE) and is then 
transmitted to several decentralized communication devices (RNT1 n). Alternatively, the program information (sw) is transmitted to 
the decentralized communication devices (RNT1 n) by means of mnltiadress messages without temporarily storing it The inventive 
method substantially reduces the amount of time used to carry out a software update within the cornmunication network (ACCESS). 
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Description 

Method for transmitting program and/or operating information, 
which is stored centrally in a communications network, to a number 
of decentralized communications devices 

In wireless communications networks, which are based on radio 
channels, in particular in point-to-multipoint radio feeder 
networks - which are also referred to as "radio in the local loop" 
or "RLL" , or "Wireless Local Loop" or U WLL" - a number of 
decentralized network termination units and/or decentralized 
communications devices which are in the form of network 
termination units are each connected via one or more radio 
channels to a base station - which is also referred to as a "Radio 
Base Station" or "RBS" , or as a "Radio Carrier Station" or "RCS" . 
By way of example, the document "DECTlink Radio Access: Where 
Performance Counts", 1996, Siemens Aktiengesellschaf t and the 
document "CDMAlink A Winner in any Terrain", 1997, Siemens 
Aktiengesellschaf t describe WLL feeder systems which are designed 
for wireless voice and data communication. 

The feeder systems described in said documents each represent a 
wireless subscriber connection which can be produced in a short 
time and without major effort, instead of laying wire connecting 
lines. The decentralized, wireless communications units RMT 
allocated to the individual subscribers are each connected via the 
"radio channel" transmission medium to a feeder device, which is 
connected to a higher- level communications network PSTN, for 
example to the ISDN-oriented landline network ISDN. The wireless 
radio channels are designed in accordance with the DECT Standard 
or in accordance with the CDMA transmission method. The feeder 
device comprises at least one central feeder network device RBS or 
RCS, which in each case terminates the air interface of the feeder 
network and represents a base station, and at least one feeder 
network access device RDU, which provides the connection to the 
higher-level communications network. The central feeder network 
device and the feeder network access device are connected to one 
another via copper lines, optical waveguides or directional radio 
links. The information to be transmitted is transmitted, for 
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example, based on the HDSL transmission technology - High-bit Rate 
Digital Subscriber Line - at a data transmission rate of for 
example 2 Mbits/s - also referred to as a u 2 Mbits/s Link" -, with 
the HDSL connection comprising a number of 64 kbits user channels 
and a 64 kbits signaling channel which is used jointly by all the 
decentralized communications devices. The signaling information 
for all the decentralized network termination units and 
decentralized communications devices arranged in the radio area of 
the feeder device is transmitted from the feeder network access 
device, to the central feeder network device via the signaling 
channel . 

The feeder network access device is connected to the higher- level 
ISDN communications network via a standardized interface in 
accordance with the V5.1 or V5 . 2 Standard. The feeder network 
access device is connected via a network administration interface 
to a central network administration device - referred to as an 
w ONMS Accesslntegrator" in the cited documents. The network 
administration interface may, for example, be in the form of a Q 
interface or a QD2 interface. The central network administration 
unit provides all the functions for operating the feeder device 
and for operating the feeder network, as well as for its 
administration and maintenance - also referred to as OAM functions 
(Operation, Administration, Maintenance) . The OAM information 
required for controlling and carrying out the OAM functions is, 
for example, transmitted using a QD2 protocol via the QD2 
interface, or using an SNMP protocol (Simple Network Management 
Protocol) via a TMN interface (Telecommunications Management 
Network) or OAM interface to the feeder device. 

By way of example, in the case of maintenance processes which need 
to be carried out in current WLL feeder systems, updated operating 
parameters and operating information, or updated versions of 
control or operating programs, must be transmitted from the 
centrally arranged network administration device via the feeder 
device to the decentralized communications devices which are 
arranged in the radio area of the feeder device. The methods used 
in current WLL feeder systems - for example CDMALink or DECTLink 
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from the Siemens Company - for transmitting updated program and/or 
operating information - also referred to in the following text as 
software download or software updating - are based on purely 
sequential transmission of the updated information from the 
central network administration device to the individual 
decentralized communications devices via the feeder device. In 
this case, point-to-point connection is in each case set up from 
the central network administration device to the respective 
decentralized communications device to be updated, and the current 
program information is then transmitted via the QD2 interface. 

Said WLL feeder systems have the disadvantage that the 
transmission capacity which can be used for a software download is 
restricted by a number of capacity constraints - also referred to 
as bottlenecks: 

The network administration device provides a data transmission 
rate of 64 kbits/s via the QD2 interface for transmitting OAM 
information and updated program and operating information to the 
feeder network access device. The data transmission rate of the 
QD2 interface cannot be increased. 

In the course of a software download, only the transmission 
capacity of the 64 kbits/s signaling channel in the HDSL 
connection is available for transmitting the updated information 
from the feeder network access device to the feeder network 
device. Since all the signaling information which occurs at any 
given time for the decentralized communications devices which are 
arranged in the radio area of the feeder device - also referred to 
as tt IV5 signaling information" must be transmitted via this 
signaling channel - also referred to as the W IV5 C channel" in the 
following text - only a portion of the transmission capacity of 
the IV5 C channel - approximately 5 kbits/s - can be used for a 
software download. This represents a very major capacity 
constraint for transmitting updated program information from the 
network administration unit to the decentralized communications 
devices . 
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The program information which is transmitted via the IV5 C channel 
in the HDSL connection to the central feeder network device is 
then transmitted on the air interface via a special OW signaling 
channel - referred to as the "order wire channel" or w OW channel" 
in DECT link and CDMA link- systems - together with the respective 
up-to-date signaling information to the decentralized 
communications devices. The OW signaling channel uses a data 
transmission rate of 16 kbits/s. 

A further constraint on the transmission capacity for the purposes 
of a software download is represented by a confirmation mechanism, 
which is implemented in layer 7 of the OSI reference model, for 
point-to-point connections which pass via the QD2 interface, as a 
result of which the OAM information or program information which 
is transmitted via the QD2 interface is segmented. In order to 
minimize the signaling information originating from the 
subscribers, the segment size is defined to be 256 bytes, which is 
also applicable to the transmission of program information via the 
QD2 interface. 

With regard to said capacity constraints, the data transmission 
rate which can be used for a software download or for software 
updating for a point-to-point connection between the network 
administration unit and the respective decentralized 
communications device is restricted to approximately 5 kbits/s. 
This means that, for software updating, in which, for example, 
program information amounting to 440 bytes of data must be 
transmitted to each decentralized communications device which is 
arranged in the radio area of the feeder device, only 3 to 6 
decentralized communications devices can be updated within one 
hour. Thus, assuming a working day of 8 hours, approximately 
80 days are required for software updating of a WLL feeder system 
of the full extent, with 1920 connected subscribers. It is thus 
impossible with the previously known methods to supply all the 
decentralized communications devices in a WLL feeder system of the 
full extent with, for example, an updated software version in an 
acceptable time. In addition, in the case of a software download, 
the signaling channels of the WLL feeder system are permanently 
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overloaded, which has a negative influence on operating stability 
and the performance of the WLL feeder system. 

The invention is based on the object of improving the operation 
and the maintenance of a WLL feeder system and, in particular, of 
improving the transmission of updated program and/or operating 
information to decentralized communications devices which are 
arranged in WLL feeder systems. Against the background of the 
method as claimed by the features in the precharacterizing clause 
of patent claims 1 and 2, and against the background of a 
communications arrangement as claimed in the features of the 
precharacterizing clause of patent claims 23 and 24, the object is 
achieved by the respective characterizing features. 

The major aspect of the method according to the invention for 
transmitting program and/or operating information, which is stored 
centrally in a communications network, via at least one feeder 
device to a number of decentralized communications devices which 
can be connected to the feeder device comprises the program and/or 
operating information transmitted to the feeder device being 
inserted into broadcast transmission messages, which are 
transmitted via at least one broadcast transmission channel to the 
decentralized communications devices, and being transmitted to the 
decentralized communications devices. The program and/or operating 
information is matched in the communications network or in the 
feeder device to the transmission characteristics of the at least 
one broadcast transmission channel. 

According to one alternative refinement variant of the method 
according to the invention, the program and/or operating 
information which is stored centrally in a communications network 
is transmitted to the at least one feeder device, where it is 
temporarily stored. The program information which is temporarily 
stored in the at least one feeder unit is then transmitted to the 
decentralized communications devices. 

The major advantage of the method according to the invention is 
that the time required for transmitting program and/or operating 
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information, which is stored centrally in a communications 
network, to a number of decentralized communications devices, 
which are arranged in the communications network, is minimized 
and, in particular, the technical effort and financial cost 
involved in operation and/or maintenance of the communications 
network - for example for software updating within the 
communications network - is considerably reduced. 

The temporarily stored program and/or operating information is 
advantageously transmitted via point-to-point connections or via 
at least one point -to-multipoint connection to the decentralized 
communications devices - claim 4. The use of point-to-multipoint 
connections for transmitting the program and/or operating 
information to the decentralized communications devices further 
reduces the time involved when it is necessary to carry out a 
software update within the communications network. 

According to one alternative refinement variant, the temporarily 
stored program and/or operating information is transmitted to the 
decentralized communications devices by means of broadcast 
transmission messages which are transmitted to the decentralized 
communications devices via at least one broadcast transmission 
channel - claim 6 - thus minimizing the time involved for a 
software update. 

According to one advantageous development of the method according 
to the invention, the program and/or operating information is 
transmitted to the feeder unit from a network administration unit 
which is arranged centrally in the communications network - 
claim 7 - in which case the temporarily stored program and/or 
operating information is transmitted to the decentralized 
communications devices in each case controlled by the network 
administration unit - claim 8 . As a result of this advantageous 
refinement, the network administration unit which is arranged 
centrally in the communications network always has an overview of 
the decentralized communications devices to which the updated 
program and/or operating information has already been transmitted, 
and of the decentralized communications devices in which the 
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program and operating information based on an obsolete software 
version is still stored. 

According to one development of the method according to the 
invention, the feeder device comprises at least one feeder network 
access device and at least one feeder network device which is 
connected to them via at least one user channel and at least one 
signaling channel - claim 12, in which case the program and/or 
operating information is temporarily stored in the feeder network 
access device or in the feeder network device, and is transmitted 
from there to the decentralized communications devices - claim 13 . 
The at least one feeder network device and the decentralized 
communications devices are advantageously in the form of wireless 
devices, in which the wireless, decentralized communications 
devices and the at least one wireless feeder network device can be 
connected to one another via a wireless transmission medium which 
has at least one user channel and at least one signaling or 
broadcast transmission channel - claim 16. These advantageous 
developments of the method according to the invention allow 
software updating within current wireless subscriber access 
networks and WLL feeder systems requiring a very short time, and 
which can thus be carried out economically. 

Further advantageous refinements of the method according to the 
invention, as well as a communications arrangement, can be found 
in the further claims. 

The method according to the invention will be explained in more 
detail in the following text with reference to four block 
diagrams, in which: 

Figure 1 shows a schematic illustration of the process of a 
software download in a WLL feeder system, controlled 
by a network administration unit, in which the updated 
program information to be transmitted is temporarily 
stored in the feeder network access device, and is 
then transmitted via the feeder network device to the 
decentralized communications devices, 
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Figure 2 shows the process of a software download in a WLL feeder 
system as shown in Figure 1 # in which the program 
information to be transmitted is temporarily stored in 
the feeder network device, and is transmitted to the 
decentralized communications devices by means of 
broadcast transmission messages, 

Figure 3 shows the process of a software download in a WLL feeder 
system as shown in Figure 1, in which the program 
information to be transmitted is transmitted to the 
decentralized communications devices by means of 
broadcast transmission messages, without being 
temporarily stored, and 

Figure 4 shows the process of a software download in a WLL feeder 
system as shown in Figure 1, in which the program 
information to be transmitted is temporarily stored in 
the feeder network device, and is then transmitted to 
the decentralized communications devices, controlled 
by the network administration unit, in the course of 
point-to-point connections or at least one point-to- 
multipoint connection. 

Figure 1 shows a block diagram of a wireless WLL feeder system 
ACCESS , in which a number of decentralized, wireless 
communications devices RNTl...n can be connected via a feeder 
device ZE to a higher-level, for example ISDN-oriented, 
communications network ISDN. The decentralized communications 
devices RNTl...n may, for example, be in the form of wireless 
network termination devices, to each of which one or more 
communications terminals which are not illustrated - for example 
analog telephones (POTS) or personal computers or ISDN 
terminals - can be connected. Alternatively, the decentralized 
communications devices RNTl...n may also be in the form of mobile 
communications terminals with an integrated network termination 
device - also referred to as a "mobile phone". The feeder device 
ZE comprises a central feeder network device RCS, which represents 
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a base station and by means of which the wireless, decentralized 
communications devices RNTl...n can be connected via an air 
interface and via the wireless transmission medium "radio channel" 
FK. The feeder network device RCS, the air interface, the radio 
channel FK and the wireless, decentralized communications devices 
RNTl...n may, for example, be designed in accordance with the 
DECT, GSM or UMTS Standard, or in accordance with a further future 
mobile radio standard. Furthermore, said wireless devices RCS, FK, 
RNTl...n can be designed using a B-CDMA transmission method. 

The feeder device ZE furthermore comprises a feeder network access 
device RDU, which is connected to the ISDN-oriented communications 
network ISDN via a V.5.1 or V.5.2 interface. The central feeder 
network device RCS can be connected to the feeder network access 
device RDU via one or more connecting lines - for example a copper 
line or optical waveguide- or via a direction radio link. In this 
exemplary embodiment, the connection between the feeder network 
access device RDU and the feeder network device RCS is in the form 
of a data link HDSL which has, for example, a data transmission 
rate of 2 Mbits/s - also referred to as a u 2 Mbits/s link" - via 
which the information to be transmitted is transmitted in 
accordance with the HDSL transmission method. The HDSL connection 
HDSL comprises a number of 64 kbits/s user channels and one 
64 kbits/s signaling channel via which the signaling information 
which is to be transmitted to the decentralized communications 
devices RNTl...n is transmitted. The feeder network access device 
RDU is connected to a network administration unit TMN, which is 
arranged centrally in the WLL feeder system ACCESS, via a TMN or 
OAM interface, which has a data transmission rate of 64 kbits/s 
and, for example, is in the form of a QD2 interface, and a 
connecting line - also referred to as a "64 kbits/s QD2 link". The 
network administration unit TMN has a memory MEM arranged in it, 
in which the program information sw is stored, which represents 
the updated version of a control program. In addition, further 
updated operating information, such as updated tariff information 
can be stored in the network administration unit. 

Each decentralized communications device RNT1 . . . n has a memory MEM 
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arranged in it, in each of which the program information in a 
control program swo is stored, which controls the functional and 
procedural processes for the respective decentralized 
communications device RNTl...n. For the exemplary embodiment, it 
is assumed that the program information swo which is stored in the 
memory MEM in each of the individual decentralized communications 
devices RNTl...n is "obsolete" and should in each case be replaced 
by the updated program information sw which is stored in the 
memory MEM of the network administration unit TMN. It should be 
noted that the updated program information sw or operating 
information makes it possible to provide additional services or 
options in the respective decentralized communications devices 
RNT1. . .n. 

According to the invention, a buffer store ZM is provided, in the 
feeder network access device RDU, for temporary storage of the 
program information sw to be transmitted, in order to transmit the 
program information sw, which is stored in the network 
administration unit TMN, via the feeder unit ZE to the 
decentralized communications units RNTl...n. In the case of the 
software download represented by dashed arrows in Figure 1, the 
program information sw which is stored in the memory MEM of the 
network administration device TMN is transmitted via the QD2 
interface QD2 to the feeder network access device RDU, and is 
temporarily stored in the buffer store ZM. Since, for technical 
reasons, the data transmission rate - 64 kbits/s - of the QD2 
interface QD2 cannot be increased and is used in other ways for 
administration of the WLL feeder system, transmitting the program 
information sw once from the network administration unit to the 
feeder network access device RDU makes effective use of the 
transmission resources provided by the QD2 interface. 

For the subsequent software download of the temporarily stored 
program information sw' to the individual decentralized 
communications devices RNTl...n, a separate user channel 
connection, which has a data transmission rate of 64 kbits/s, is 
in each case set up, controlled by the network administration unit 
TMN, from the feeder network access device RDU and via the feeder 
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network device RCS to the respective decentralized communications 
device RNTl...n. This data link is advantageously set up as a 
u silent call" , that is to say without any alarm tone, to the 
respective decentralized communications devices RNTl...n. Since a 
separate user data channel is used instead of the signaling 
channel for transmitting the temporarily stored program 
information sw' on the HDSL connection HDSL which is arranged 
between the feeder network access device RDU and the feeder 
network device RCS, this avoids any interference with the 
signaling information transmitted in the signaling channel of the 
HDSL connection HDSL. In addition to temporary storage of the 
program information sw, this represents a further optimization 
step in comparison to the known methods for software updating. 

The program information sw' arriving in the feeder network device 
RCS is then - instead of the OW channel - transmitted to the 
respective decentralized communications device RNTl...n via a 
64 kbits/s user channel connection which is in each case set up 
via the air interface using the u silent call" connection. The 
program information sw' which is temporarily stored in the feeder 
network access device RDU can advantageously be transmitted in 
parallel via the feeder network device RCS to a number of 
decentralized communications devices RNTl...n at the same time via 
a number of silent call connections which are set up in parallel - 
and which are also referred to as multicast connections - and are 
stored in these decentralized communications devices RNTl...n. The 
number of w software downloads" which can be carried out at the 
same time in parallel in this way is in this case dependent on the 
transmission capacity of the HDSL connection HDSL, which is 
arranged between the feeder network access device RDU and the 
feeder network device RCS, and on the transmission capacity of the 
air interface, as well as the number of subscribers who are 
communicating via the WLL feeder system ACCESS. 

In order to speed up the software download process, with the 
program information sw to be transmitted being segmented as 
provided in layer 7 of the OSI reference model, the segment size 
of a data packet can be increased from the previous 256 bytes to, 
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for example, 24 kbytes. Increasing the segment size of the data 
packets to be transmitted results in a reduction in the signaling 
information transmitted by the decentralized communications 
devices RNTl...n in the upstream direction while carrying out a 
software download and, in particular, in a reduction in the 
confirmation information transmitted to the network administration 
unit TMN. 

One major advantage of the software download process illustrated 
in Figure 1 is that there is no need for any change to the 
procedures provided in current WLL feeder systems in order to 
speed up the transmission of the program information sw to be 
transmitted. The software download method illustrated in Figure 1 
can thus be used even in already installed WLL feeder systems and 
in decentralized communications devices RNTl...n which have 
already been delivered. The respective connection setting-up 
process (which is controlled by the network administration unit 
TMN) from the feeder network access device RDU to the respective 
decentralized communications device RNTl...n and the transmission 
(which is controlled by the network administration unit TMN) of 
the program information sw provide the network administration unit 
TMN with an overview at all times of the decentralized 
communications devices RNTl...n in which the updated program 
information sw is already stored, and of the decentralized 
communications devices RNTl...n in which control programs based on 
"obsolete" program information swo are still active. 

Figure 2 shows a first refinement variant of the software download 
process illustrated in Figure 1. In contrast to Figure 1, the 
buffer store ZM is arranged in the feeder network device RCS in 
the WLL feeder system ACCESS illustrated in Figure 2. In the event 
of a software download - represented by dashed arrows in 
Figure 2 - the updated program information sw which is stored in 
the network administration unit TMN is transmitted via the QD2 
interface QD2 to the feeder network access device RDU and from 
there via a 64 kbits/s user channel in the HDSL connection HDSL to 
the feeder network device RCS, and is stored in the buffer store 
ZM in the feeder network device RCS. 
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Since, in this refinement variant, the updated program information 
sw need be transmitted only once from the network administration 
unit TMN to the feeder network device RCS, it should be noted that 
the program information sw can also be transmitted via other 
transmission channels (which, for example, provide less 
transmission capacity) in the WLL feeder system ACCESS. 

The broadcast transmission messages, which are transmitted via a 
broadcast transmission channel from the feeder network device RCS 
to all the decentralized communications devices RNTl...n - and 
which are also referred to as broadcast methods - are used for 
transmitting the program information sw' , which is stored in the 
buffer store ZM in the feeder network device RCS, to the 
respective decentralized communications devices RNTl...n. By way 
of example, the slow broadcast channel SBCH can be used for 
transmitting the updated program information sw in the course of 
the broadcast method. In current WLL feeder systems - for example 
DEClink or TDMAlink from the Siemens Company - the slow broadcast 
channel SBCH is used for transmitting paging information and, for 
example, for transmitting a system time. Those transmission 
resources which are still free in the slow broadcast channel SBCH 
are, in the case of this refinement variant, used for transmitting 
program information sw to the individual decentralized 
communications devices RNTl...n by means of a broadcast method. 
Since no user channels in the air interface which is arranged 
between the decentralized communications devices RNTl...n and the 
feeder network device RCS are used for transmitting the program 
information sw from the feeder network device RCS to the 
decentralized communications devices RNTl...n, this avoids any 
additional resource loading on the RLL feeder system ACCESS, and 
reductions in performance caused in this way. 

The program information sw is advantageously segmented, or 
subdivided into individual data packets and is transmitted a 
number of times successively via the slow broadcast channel SBCH, 
with the transmitted program information sw being received and 
stored packet -by-packet in the respective decentralized 
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communications devices RNTl...n. Any data packets which may be 
received with errors can be received once again in one of the 
subsequent transmissions of the segmented program information and, 
provided it is received correctly, can be stored in the memory MEM 
of the respective decentralized communications device RNTl...n. 
The at least one control program which is represented by the 
stored program information sw may, for example, be initialized or 
started in the course of the broadcast method. 

The confirmation information which is transmitted from the 
decentralized communications devices RNTl...n to the feeder 
network device RCS and/or to the network administration unit TMN, 
for example relating to the confirmation of successful reception 
of a data packet or relating to successful initialization of the 
updated program version, can lead to an increased number of 
signaling messages in the upstream direction. In order to avoid 
the decentralized communications devices RNTl...n being flooded 
with messages, the current program information sw can be 
transmitted in the described manner in the course of the broadcast 
method via the slow broadcast channel SBCH to the decentralized 
communications devices RNTl...n; the subsequent activation or 
initialization of the respective current program version, which is 
stored in the memories MEM of the individual decentralized 
communications devices RNTl...n, can advantageously be carried out 
by the network administration unit TMN by means of silent call 
connections which are in each case set up specifically to the 
respective decentralized communications units RNTl...n. 

Figure 3 shows a refinement variant of the software download 
process illustrated in Figure 2, based on a broadcast method. In 
contrast to Figure 2, in the method illustrated in Figure 3, the 
current program information sw is transmitted from the network 
administration unit TMN via the feeder network access device RDU 
to the feeder network device RCS without being temporarily stored. 
The program information sw which is transmitted to the feeder 
network device RCS is then inserted, in the course of a broadcast 
method, into the broadcast transmission messages which are 
transmitted via the slow broadcast channel SBCH, and is then 
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transmitted to the respective decentralized communications devices 
RNTl...n - represented by dashed arrows. In this case, the data 
transmission speed and, in particular, the reading of the program 
information sw which is stored in the network administration unit 
TMN are matched to the -data transmission rate of the slow 
broadcast channel SBCH. Such a software download without temporary- 
storage in the feeder device ZE of the program information sw to 
be transmitted can be used, for example, if it is impossible to 
store the transmitted program information sw in the feeder network 
access device RDU or in the feeder network device RCS, for storage 
space reasons. The advantage of this refinement variant is the 
effective utilization of the transmission capacities provided by 
the "radio channel" transmission medium. In comparison to 
sequential downloading methods - for example by means of single or 
multicast connections - the use of a broadcast method results in a 
considerable reduction in the download time required for software 
updating within the entire WLL feeder system ACCESS. For example, 
50 000 decentralized communications devices RNTl...n can be 
administered by one network administration unit TMN. The method 
illustrated in Figure 3 allows the software in the decentralized 
communications devices RNTl...n to be updated within a few hours, 
even with large numbers of subscribers. The time required to do 
this is in this case dependent, for example, on the segment size 
of the data packets, on the nature of the error correction method 
that is used, and on the quality of the "radio channel" 
transmission medium FK. 

Figure 4 shows a further refinement variant of the method 
according to the invention, in which the program information sw to 
be transmitted from the network administration unit TMN to the 
respective decentralized communications devices RNT1. . .n is 
temporarily stored in a buffer store ZM which is arranged in the 
feeder network device RCS. During the software download process, 
which is represented by dashed arrows in Figure 4, the program 
information sw which is stored in the memory SEM in the network 
administration unit TMN is transmitted via the QD2 interface QD2 
to the feeder network access device RDU, is transmitted from there 
via a 64 kbits/s user channel in the HDSL connection HDSL to the 
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feeder network device RCS, and is temporarily stored in the buffer 
store ZM. One advantageous feature resulting from the transmission 
of the program information sw by using a 64 kbits/s user channel 
in the HDSL connection HDSL which is provided between the feeder 
network access device RDU-and the feeder network device RCS is 
that this does not make use of any transmission resources in the 
signaling channel of the HDSL connection HDSL, thus avoiding any 
negative influence on the performance of the WLL feeder system 
ACCESS while carrying out a software download. 

Since, in this refinement variant, the updated program information 
sw need be transmitted only once from the network administration 
unit TMN to the feeder network device RCS, it should be noted that 
the program information sw can also be transmitted via other 
transmission channels in the WLL feeder system ACCESS, for example 
transmission channels which provide less transmission capacity. 

In the refinement variant illustrated in Figure 4, the program 
information sw which is temporarily stored in the buffer store ZM 
in the feeder network device RCS is in each case transmitted to 
the individual decentralized communications devices RNTl...n in 
the course of a point-to-point connection - single-cast 
connection - between the network administration unit TMN and the 
respective decentralized communications device RNTl...n. The 
process of setting up the connection is controlled by the network 
administration unit TMN. The temporarily stored program 
information sw can advantageously be transmitted at the same time 
via a number of parallel point-to-point connections - multicast 
connections - to a number of decentralized communications devices 
RNTl...n, thus allowing a further reduction in the time required 
for software updating. 

The use of the network administration unit TMN to control the 
transmission of the program information sw' , which is temporarily 
stored in the feeder network device RCS, to the individual 
decentralized communications units RNTl...n can be carried out 
using two transmission variants, which will be described in the 
following text . 
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According to a first transmission variant, a new service type is 
provided for a software update or for a software download, with a 
corresponding service type information u software download" being 
defined for current WLL feeder systems ACCESS - for example the 
CDMAlink from the Siemens Company. In order to initiate the 
specific transmission of the program information sw which is 
temporarily stored in the buffer store ZM in the feeder network 
device RCS to a specific decentralized communications device 
RNTl...n, the corresponding service type information "software 
download" is transmitted by the network administration unit TMN to 
the feeder network access device RDU. The service type information 
"software download" arriving in the feeder network access device 
RDU is dealt with in the same way as an incoming call, with the 
service type information "software download", which is transmitted 
by the network administration unit TMN, being identified and being 
passed on to the feeder network device RCS . When the feeder 
network device RCS receives "software download" service type 
information, corresponding paging information, which indicates a 
"software download", is transmitted to the relevant decentralized 
communication device RNTl...n, for example via a broadcast 
transmission channel or signaling channel. The transmitted paging 
information represents, for example, an instruction to set up a 
64 kbits/s data channel connection - also referred to as a B- 
channel - from the respective decentralized communications device 
RNTl...n to the network administration unit TMN. Alternatively, 
instead of a broadcast transmission channel or signaling channel, 
an already existing OW channel connection can also be used for 
transmitting the paging information from the feeder network device 
RCS to the relevant decentralized communications device RNTl...n. 
On receiving the paging information which indicates a "software 
download", the decentralized communications device RNTl...n checks 
whether the transmission resources required for the software 
download are available or, for example, are being used by a user 
channel connection which is currently taking place via the air 
interface . 

If the transmission resources required for the software download 
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are currently not available, the relevant decentralized 
communications device RNTl...n transmits appropriate information, 
or a negative confirmation, to the network administration unit 
TMN. In the event of a negative confirmation, the software 
downloading process which is being initiated is interrupted, and 
is started again at some later time. If the resource check by the 
decentralized communications device RNTl...n finds that the 
transmission resources required for a software download are 
available at that time, information indicating a corresponding 
positive confirmation is transmitted to the network administration 
unit TMN, and a 64 kbits/s user channel connection is then set up, 
.in the form of a "silent call", between the relevant decentralized 
communications device RNTl...n and the network administration unit 
TMN. According to the invention, the feeder network device RCS is 
in this case granted access to the user channel connection which 
has been set up, in order to insert the temporarily stored program 
information sw' . 

According to a second transmission variant, there is no need to 
define a new service type in order to carry out a software 
download. The process of setting up the connection, controlled by 
the network administration unit TMN, between the decentralized 
communications device RNTl...n and the network administration unit 
TMN for transmitting the updated program information sw' which is 
temporarily stored in the feeder network device RCS is dealt with 
like an outgoing call by the WLL feeder system ACCESS in the 
second transmission variant. In order to initiate the transmission 
of the program information sw' which is temporarily stored in the 
feeder network device RCS to the respective decentralized 
communications device RNTl...n, the network administration unit 
TMN transmits information which indicates a software download, via 
the feeder network access device RDU and via the feeder network 
device RCS, to the relevant decentralized communications device 
RNTl...n. This is done, for example, by setting up an OW channel 
connection to the respective decentralized communications device 
RNTl...n, if such a channel has not already been set up as a 
result of the transmission of additional signaling information. 
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After receiving the information which indicates a software 
download, the relevant decentralized communications device 
RNTl...n checks whether the transmission resources which are 
required for a software download are currently available or, for 
example, are being used by a user channel connection which is 
currently taking place via the air interface. In the situation 
where the required transmission resources are currently not 
available, the decentralized communications device RNTl...n 
transmits an appropriate negative acknowledgment via the feeder 
device ZE to the network administration unit TMN. When the network 
administration unit TMN receives a negative confirmation, the 
software downloading process which has been initiated is 
interrupted by the network administration unit TMN, and is started 
again at some later time. In the situation where the transmission 
capacities required for a software download are currently 
available, the relevant decentralized communications device 
RNTl...n requests, in the course of a regular connection request - 
"Call Setup" - a 64 kbits/s user channel connection, or a B- 
channel connection, via the air interface and via the feeder 
device to the network administration unit TMN, in the form of a 
"silent call". According to the invention, the requested user 
channel connection is set up in such a way that the feeder network 
device RCS is granted access to the user channel connection which 
has been set up, in order to insert the temporarily stored program 
information sw. 

After setting up the connection, which is required for the 
software download, between the relevant decentralized 
communications device RNTl...n and the network administration unit 
TMN using the first or second transmission variant, the program 
information sw' which is temporarily stored in the feeder network 
device RCS is transmitted in segments, that is to say in the form 
of data packets, in the B-channel connection, via the air 
interface to the respective decentralized communications device 
RNTl...n, depending on the respectively chosen segment size. The 
relevant decentralized communications device RNTl...n uses an 
error identification routine - for example calculation of the 
checksum - to check the received data packets. If it is found that 
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a data packet has been received without any errors, a 
corresponding confirmation message is transmitted to the network 
administration unit TMN, and the received data packet is stored in 
the memory MEM. The memory MEM which is arranged in the individual 
decentralized communications devices RNTl...n may, for example, be 
in the form of EPROM. 

The confirmation messages which are produced for data packets 
which have been received without any errors are advantageously 
transmitted to the feeder network device RCS via the 64 kbits/s B- 
channel connection which was set up. Once all the program 
information sw' has been transmitted without any errors to the 
respective decentralized communications device RNTl...n, 
information which indicates that the software downloading process 
has been successful and has been free of errors is transmitted 
from the feeder network device RCS to the network administration 
unit TMN, and the B-channel connection set up for this purpose is 
cleared. 

Once a software updating process has been carried out successfully 
for a decentralized communications device RNTl...n, that is to say 
once the transmitted program information sw has been stored in the 
memory MEM in the respective decentralized communications device 
RNTl...n and once the B-channel connection which was set up for 
this purpose has been cleared, the control program which is 
represented by the stored program information sw is started. This 
is done, for example, by restarting or resetting the respective 
decentralized communications device RNTl...n, once the B-channel 
connection has been cleared. Once a restart has been carried out, 
an appropriate message is advantageously transmitted to the 
network administration unit TMN. When the network administration 
unit TMN receives information which indicates that the respective 
decentralized communications device RNTl...n has been successfully 
restarted, the software downloading process which was carried out 
for the respective decentralized communications device RNTl...n is 
regarded as being complete. 

In order to minimize the occurrence of transmission errors during 
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the transmission of the data packets from the feeder network 
device RCS via the air interface to the respective decentralized 
communications device RNTl...n, a forward error correction "FEC" 
method can advantageously be implemented. 

A further advantage of the refinement variant of the software 
downloading process illustrated in Figure 4 comprises the 
capability to transmit information which represents, for example, 
the progress of the software downloading process via the 
bidirectional connection, which was set up for the software 
downloading process, between the respective decentralized 
communications device RNTl...n and the network administration unit 
TMN, from the respective decentralized communications device 
RNTl...n to the network administration device TMN. 

In order to shorten the time interval which a decentralized 
communications device RNTl...n in each case requires for a 
software downloading process, the segment size of the data packets 
which are used for transmitting the updated program information sw 
can advantageously be set to the maximum possible value, for 
example 24 kbytes. 

In order to further shorten the respective time interval required 
for a software download, the current program information sw is 
stored in compressed form in the network administration unit TMN. 
An appropriate decompression method must be implemented in the 
respective decentralized communications devices RNTl...n in order 
to decompress the compressed program information sw which is 
transmitted to the respective decentralized communications devices 
RNT1. . .n. 

It should be mentioned that the method according to the invention 
can be used for transmitting program and/or operating information, 
which is stored centrally in a communications network, in any type 
of wire-based, wireless, wire-free or cordless communications 
networks to decentralized communications devices connected to 
them. Thus, for example, settop boxes (RNTl...n) which are 
arranged in a wire-based multimedia communications network can be 
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regularly updated with the latest software version with little 
time required, in the course of 0AM functionalities. 



n 
n 




is*. 



3 



GR 99 P 2200 
Patent Claims 



- 23 - 



A method for transmitting program and/or operating 
information (sw) which is stored centrally in a 
communications network (ACCESS) , via at least one feeder 
device (ZE) to a number of decentralized communications 
devices (RNTl...n) which can be connected to the feeder 
device (ZE) , 
characterized 

in that the program and/or operating information (sw) which 
is transmitted to the feeder device (ZE) is inserted into 
broadcast transmission messages, which are transmitted to 
the decentralized communications devices (RNTl...n) via at 
least one broadcast transmission channel (SBCH) and are 
transmitted to the decentralized communications devices 
(RNTl...n), with the program and/ or operating information 
(sw) being matched in the communications network (ACCESS) or 
in the feeder device (ZE) to the transmission 
characteristics of the at least one broadcast transmission 
channel (SBCH) . 



The method for transmitting program and/or operating 
information (sw) which is stored centrally in a 
communications network (ACCESS) , via at least one feeder 
device (ZE) to a number of decentralized communications 
devices (RNTl...n) which can be connected to the feeder 
device (2E) , 
characterized 

in that the program and/or operating information (sw) is 
transmitted to the at least one feeder device (ZE) and is 
temporarily stored in it, and 

in that the program and/or operating information (sw' ) 
which is temporarily stored in the at least one feeder 
device (ZE) is transmitted to the decentralized 
communications devices (RNT1. . .n) . 



3 . 



The method as claimed in claim 1 or 2 , 
characterized 
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in that the program and/or operating information (sw) which 
is transmitted to the decentralized communications devices 
(RNTl...n) is stored in the decentralized communications 
devices (RNT1. . .n) . 

4. The method as claimed in claim 2 or 3 , 
characterized 

in that the temporarily stored program and/or operating 
information (sw') is transmitted via point-to-point 
connections or via at least one point-to-multipoint 
connection, to the decentralized communications devices 
(RNT1. . .n) . 

5. The method as claimed in claim 4, 
charac ter i z ed 

in that, in the case of a point-to-point or point-to- 
multipoint connection, the program and/or operating 
information (sw') is transmitted via one or more parallel 
user channels. 

6. The method as claimed in claim 2 or 3, 
characterized 

in that the temporarily stored program and/or operating 
information (sw') is transmitted to the decentralized 
communications devices (RNTl...n) by means of broadcast 
transmission messages which are transmitted to the 
decentralized communications devices (RNTl...n) via at least 
one broadcast transmission channel (SBCH) . 

7. The method as claimed in one of the preceding claims, 
characterized 

in that the program and/or operating information (sw) is 
transmitted to the feeder unit (ZE) from a network 
administration unit (TMN) which is arranged centrally in the 
communications network (ACCESS) . 

8. The method as claimed in claim 7, 
characterized 
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in that the temporarily stored program and/or operating 
information (sW ) is transmitted to the decentralized 
communications devices (RNTl...n) in each case controlled by 
the network administration unit (TMN) . 

9. The method as claimed in one of the preceding claims, 
characterized 

in that at least one control program, which is represented 
by the program information (sw, sw' ) , is initialized after 
storage in the respective decentralized communications 
device (RNT1. . .n) . 



*j - 



10. The method as claimed in claim 7 or 8, 
characterized 

15 in that at least one control program, which is represented 

S by the program information (sw, sw' ) , is in each case 

M initialized, after being stored in the decentralized 

communications devices (RNTl...n), for each decentralized 
communications device (RNTl...n), controlled by the network 
0 2 0 administration unit (TMN) . 

|7j 11. The method as claimed in claim 9 or 10, 

characterized 

in that information which indicates the initialization of 
25 the control program is transmitted from the decentralized 

communications devices (RNTl...n) to the network 
administration unit (TMN) . 



i: y 



w 



12. The method as claimed in one of the preceding claims, 
30 characterized 

in that the feeder device (ZE) comprises at least one feeder 
network access device (RDU) and at least one feeder network 
device (RCS) which is connected to them via at least one 
user channel and at least one signaling channel . 



13 . 



The method as claimed in claim 12, 
characterized 

in that the program and/or operating information (sw) is 
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temporarily stored in the feeder network access device (RDU) 
or in the feeder network device (RCS) , and is transmitted 
from there to the decentralized communications devices 
(RNTl. . .n) . 

5 

14. The method as claimed in claim 12 or 13, 
characterized 

in that the program and/or operating information (sw, sw') 
is transmitted via at least one user channel from the feeder 
0 network access device (RDU) to the at least one feeder 

network device (ZE) . 



15. The method as claimed in one of claims 12 to 14, 
characterized 

15 - in that the at least one feeder network device (RCS) and 

the decentralized communications devices (RNTl...n) are 
hk in the form of wireless devices, and 

- in that the wireless, decentralized communications 
?f\. devices (RNTl...n) and the at least one wireless feeder 

D; 20 network device (RCS) can be connected to one another via 

L, a wireless transmission medium (FK) which has at least 

one user channel and at least one signaling or broadcast 
transmission channel (SBCH) . 



n 



25 16. The method as claimed in claim 15, 
characterized 

in that the program and/or operating information (sw' ) which 
is temporarily stored in the wireless feeder network device 
(RCS) is transmitted to the decentralized, wireless 
30 communications devices (RNTl...n) 

via at least one user channel in the wireless 
transmission medium (FK) , in each case in the course of a 
point-to-point or point- to-multipoint connection, or 
by means of broadcast transmission messages which are 
35 transmitted via the broadcast transmission channel (SBCH) 

in the wireless transmission medium (FK) . 



17. The method as claimed in claim 16, 
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characterized 

in that the process of setting up the point-to-point 
connections or the at least one point -to-multipoint 
connection for transmitting the program and/or operating 
information (sw, sw') is controlled by the network 
administration unit (TMN) . 



The method as claimed in one of claims 15 to 17, 
characterized 

in that the wireless transmission medium (FK) is provided 
for the purposes of a TDM-/TDMA- and/or FDMA and/or CDMA 
and/or OFDM transmission method -Orthogonal Frequency 
Division Multiplexing - or a combination of at least some of 
these transmission methods. 



The method as claimed in claim 18, 
characterized 

in that the wireless devices (RCS, RNT1 . . . n) and the 
transmission medium (FK) are designed 

in accordance with the international DECT Standard ETS 

300 175, or 

in accordance with the GSM or UMTS Standard, or 

in accordance with a future mobile radio standard, or 

in accordance with a B-CDMA transmission method. 

The method as claimed in one of claims 15 to 19, 
characterized 

in that the feeder network access device (RDU) is connected 
to a higher-level communications network. 

The method as claimed in one of the preceding claims, 
characterized 

in that the program and/or operating information (sw, sw' ) 
is transmitted in segmented form or in a packet form to the 
decentralized communications devices (RNTl...n). 

The method as claimed in one of the preceding claims, 
characterized 
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in that the program and/or operating information (sw) is 
transmitted in compressed form to the decentralized 
communications devices (RNT1. . .n) . 

23. A communications arrangement having a central network 
administration unit (TMN) , in which a memory (MEM) is 
arranged with program and/or operating information (sw) 
stored in it, 

having a feeder device (ZE) which is connected to the 
network administration unit (TMN) , 

having transmission means, which are arranged in the 
network administration unit (TMN) , for transmitting the 
stored program and/or operating information (sw) to the 
feeder device (ZE) , 

having a number of decentralized communications devices 
(RNTl...n) which can be connected to the feeder device 
(ZE) , and 

having memories (MEM) , which are in each case arranged in 
the decentralized communications devices (RNT1. . .n) , for 
storing the program and/or operating information (sw) , 
characterized 

in that insertion means for inserting the transmitted 
program and/or operating information (sw) into broadcast 
transmission messages which are transmitted to the 
decentralized communications devices (RNTl...n) via at 
least one broadcast transmission channel (SBCH) are 
arranged in the feeder device (ZE) , and 

in that the transmission means which are arranged in the 
network administration unit (TMN) are designed such that 
the program and/or operating information (sw) is matched 
to the transmission characteristics of the at least one 
broadcast transmission channel (SBCH) . 

4. A communications arrangement having a central network 

administration unit (TMN) , in which a memory (MEM) is 

arranged with program and/or operating information (sw) 
stored in it, 

having a feeder device (ZE) which is connected to the 
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network administration unit (TMN) , 

having transmission means, which are arranged in the 
network administration unit (TMN) , for transmitting the 
stored program and/or operating information (sw) to the 
feeder device (ZE)-, 

having a number of decentralized communications devices 
(RNTl...n) which can be connected to the feeder device 
(ZE) , and 

having memories (MEM) , which are in each case arranged in 
the decentralized communications devices (RNTl...n), for 
storing the program and/or operating information (sw) , 
characterized 

in that a buffer store (ZM) is provided in the feeder 
device (ZE) , for temporary storage of the program and/or 
operating information (sw) which is transmitted to the 
feeder device (ZE) , and 

in that the feeder unit (ZE) has transmission means for 
transmitting the temporarily stored program and/or 
operating information (sw' ) to the decentralized 
communications devices (RNTl...n). 

The communications arrangement as claimed in claim 24, 
characterized 

in that the transmission means which are arranged in the 
feeder unit (ZE) are designed such that the temporarily 
stored program and/or operating information (sw') is 
transmitted to the decentralized communications devices 
(RNT1. . .n) 

in the course of point-to-point connnections or in the 
course of at least one point-to-multipoint connection, or 
by means of broadcast transmission messages which are 
transmitted to the decentralized communications devices 
(RNTl...n) via at least one broadcast transmission 
channel (SBCH) . 

The communications arrangement as claimed in claims 24 and 
25, 

characterized 
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in that the feeder device (ZE) comprises at least one feeder 
network access device (RDU) and at least one feeder network 
device <RCS) which is connected to them via at least one 
user channel and at least one signaling channel. 
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Abstract 

Method for transmitting program and/or operating information, 
which is stored centrally in a communications network, to a number 
of decentralized communications devices 

Program and/or operating information (sw) which is updated and is 
stored centrally in a communications network (ACCESS) is 
transmitted to a feeder device (ZE) , in which it is temporarily 
stored, and is then transmitted to a number of decentralized 
communications devices (RNT1. . .n) . 

Alternatively, the program information (sw) is transmitted to the 
decentralized communications devices (RNTl...n) by means of 
broadcast transmission messages, without any temporary storage. 
This advantageously results in a considerable reduction in the 
time involved in carrying out a software update within the 
communications network (ACCESS) . 
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durchgesehen und verstanden habe, die eventuell 
durch einen Zusatzantrag wie oben erwahnt abgean- 
dert wurde. 



} hereby state that I have reviewed and understand the 
contents of the above identified specification, including 
the claims as amended by any amendment referred to 
above. 



Ich erkenne meine Pflicht zur Offenbarung irgendwel- 
cher Information en, die fur die Prufung der vorliegen- 
den Anmeldung in Einklang mit Absatz 37, Bundes- 
gesetzbuch, Paragraph 1.56(a) von Wichtigkeit sind, 
an. 



I acknowledge the duty to disclose information which is 
material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations, 
§1.56(a). 



Ich beanspruche hiermit auslandische Prioritatsvorteiie 
gemass Abschnitt 35 der Zivilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten ange- 
gebenen Auslandsanmeldungen fur ein Patent oder 
eine Erfindersurkunde, und habe auch alle Auslands- 
anmeldungen fQr ein Patent oder eine Erfindersurkun- 
de nachstehend gekennzeichnet, die ein Anmelde- 
datum haben, das vor dem Anmeldedatum der 
Anmeldung liegt, fur die Prioritat beansprucht wird. 



I hereby claim foreign priority benefits under Title 35, 
United States Code, §119 of any foreign application(s) 
for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent 
or inventor's certificate having a filing date before that 
of the application on which priority is claimed: 
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Prior foreign appplications 
Prioritat beansprucht 




Priority Claimed 


19930170.0 DE 


30.06.1999 


M □ 


(Number) (Country) 
(Nummer) (Land) 


(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


(Number) (Country) 
(Nummer) (Land) 


□ □ 

(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


(Number) (Country) 
(Nummer) (Land) 


□ □ 

(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht in einer fruheren 
amerikanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der Zivilproze&ordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1.56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeldedatum 
der fruheren Anmeldung und dem nationalen oder PCT 
internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sjnd. 


I hereby claim the benefit under Title 35. United States 
Code. §120 of any United States application(s) listed 
beiow and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1. 56(a) which occured between the filing 
date of the prior application and the national or PCT 
international filing date of this application. 


PCT/DE00/02109 


28.06.2000 


anhanqiq pendinq 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing DateD, M t Y) 
(Anmeldedatum T, M, J) 


(Status) (Status) 
(patentiert, anhangig, (patented, pending, 
aufgegeben) abandoned) 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date D.M.Y) 
(Anmeldedatum T, M; J) 


(Status) (Status) 
(patentiert, anhangig, (patented, pending, 
aufgeben) abandoned) 


Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden kdnnen. 


I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Agenten mit der 
Verfolgung der vorliegenden Patentanmeidung sowie 
mit der Abwicklung alfer damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 



POWER OF ATTORNEY: As a named inventor, I 
hereby appoint the following attorney(s) and/or 
agent{s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith. (list name and registration 
number) 



Customer No. 21171 



And I hereby appoint 



Telefongesprache bitte richten an: 
(Name und Tefefonnummer) 



Direct Telephone Calls to: (name and telephone 
number) 



Ext. 



Postanschrift: Send Correspondence to: 

Staas & Halsey LLP 
700 Eleventh Street NW, Suite 500 20001 Washington, DC 
Telephone: (001) 202 434 1500 and Facsimile (001) 202 434 1501 

or 

Customer No. fill 71 



Voller Name des einztgen oder ursprunglichen Erfrnders: 

Dr. Arnuif Deinzer 


Full name of sole or first inventor: 

Dr. Arnuif Deinzer \ ~° ° 


Unterschrift des Erfinders Datum 

UL^f/(ysu^ \\ n. loot 


Inventor's signature Date 


Wohnsitz 

Munchen, DEUTSCHLAND 


Residence 

Munchen, GERMANY 


Staatsangehorigkeit 

DE 


Citizenship 

DE 


Postanschrift 

Forstenrieder Allee 128 


Post Office Addess 

Forstenrieder Allee 128 


81476 Munchen 


81476 Munchen 


Voller Name des zweiten Miterfinders (falls zutreffend): 

HELMUT HEEKE 


Full name of second joint inventor, if any: N \ v 

HELMUT HEEKE £1'°^ 


Unterschrift des Erfinders y ^y - Datum 


Second Inventor's signature Date 


Wohnsitz 

MUENCHEN, DEUTSCHLAND 


Residence 

MUENCHEN, GERMANY i>^X 


Staatsangehorigkeit 

DE 


Citizenship 

DE 


Postanschrift 

RABENSTEINSTR. 1 


Post Office Address 

RABENSTEINSTR. 1 


81243 MUENCHEN 


81243 MUENCHEN 



(Bitte entsprechende Informationen und Unterschriften im 
Falle von dritten und weiteren Miterfmdern angeben). 



(Supply similar information and signature for third and 
subsequent joint inventors). 
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